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r::iL030?HY CF ZDUCATicr: A:;ij T}:!" I'ji : ci'r:ni:uir:: 

Diversi^ schools of thoUcTht in the phixc of educr.tion 
hrW^ much to offer in terinc of objectives, learniin^- r:ct_^Y: , ^nd 

r-.xjpr 113-11 techniques for pupils in ongoing units of study ■ xhe 
curriculum: area of mathematics. Teachers ^2-:'^ supervisors need to 
study, analyze, and iiTiplement selected strands fror. diverse philosophicil 
schools of thought. 

S-peri!-nentaiisn and the Surriculu:'^: 

A teacher e^.phasisi n,"-' e:-:peri;:.2ntalisn as a philosophy of 
taachin^ and learning may well emphasise generalizations such as the 
fcilQv/inr: 

1. y;.pils -are to solve realistic protlem.s. These prohlems identified 
by l^arnors need to be life-lihe and emphasise what is relevant in 

soc i ety . 

2. interestiny experiences are important for pupils ?/h:ich tiien 
sustains effort in learniny. 

3. subject matter is learned solve problems and is not a^i 
end in itself. 

. s('l:-tic..s relatod to problems are tentative ana si'bject to 
ch'-n: e . 

l::.;'m^imentalis:,; , a^;^ a philosophy of education, would def initel^^ 
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r; ?"^ l'- r;c --r r..! the f oilOTJ..] 7 : 

i;-: ^ r-r"^^"i^-^^i^ Geri-::r: or t^:::'i eerier: oT :ji:'.t::o:,;r;i:icc t ^ri-fc^^ookc. 

t^^T^t icn^ co not previa 3 o"Dpo?"-l:unitiGs for pui'il-:^ id::r!'rify -n'i 
r:"':t --r^pt tc sclvo rolovcint problO:.:n. 

^.tl'ic t-J3.c:^cr rtotornirinj ob;]Gctivoo, loar-iinp activitioo, aiid 

"::;:ori:.:o::ii:c:.lir:.; tboin 3::p:i::.slz os tb?;t problo..: colvii^p bo the 
h33.rt of bhe curriciil;,^.; . Tioal problornatic ci-tu:ii:ian3 G::istii:L5 in 



xno co:"r.:2:"c~cc 

, Aeti'-G invo?:"GnGnt in iG:^minp to be v/hol ohesirtGdi'' 
" o:i;7olnp i.u:iitG; of stucy. T]ig eoni^aquene er: o^" each riGod 
l:-;pcri:nnb to ccn:::idGr. 

bnl G ton tic lien G.nd tiic Cnrricul lu.; 
iGlietG cn"ona3iGG the f ollo-.vin'^ ^enGralizationc 



cnr^^i Gu]nin : 

:np:.lGy/\nc-i::LV ;:np :::anin;" cnoic gg 



tnG :.:Gai^G of loarnin-. 

. ineividnal choicGG ano to lyc GtrccGori aa bGi.^ innort':.. 



* u • , U >_y 1 1 



'-.liGnatiGn ie poGGibb^ , of CGunGG, v;nGn oboloGG arG ..;ac 
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-llu-ticn:^ in life r:iy- r-p-o^r to be ridiculou;- or 

: crc^r^tivo , products, r-ctr aj'Mi ccids of individual c c\ro inportan' 
;f")r:;ity ;:ohavior ic definitely not an cna ^-oal. 

'Tsic tc>itialists v/ould not c::pha:iize ths ^foliovin^; i 

1. t:-o toah-ccr GGlectin^ >7hat purils are to Isarn (end<:), the 

:ivitie3 to achir-;'a xhese oii'dz, anci rioana of appraic:inj loarnor 

:i:;r:r:cnt . 

f: . p-:>pila eor::plt3tin; rcouontially pa,::G^ of contciit fror: a : 'at]'i^ 
iti'-^a te::tbocI-: or worlibcr: . 

•r.v'.vila crhibitinf' ccnforrnjty jdhavicr in torrDs of learnii'ipG 



Rcaliats c.:pha3i::c ^.r^ci3C, exact learnin:ps which learners 
nay acquire, ^'any r:.alists ;:.traa3 tha curriculum araas of scianca 
and :.:athc:.;atica aa bGan ; ..;ar c ■ inportant /generally for pupils aa 
co"'raa:,'^ca to othior curri culur: arsaa. Trius, tha real criVironi:ient can 
ho hno*rn as :it truly enista, ::ath :^:-natical concepts and generalisations 
:-c:.y ho utilised to express precise content pertaining to reality. 

aaccnd set of realists rriav enphasize the iniportance of 



.r.Q, measurable objectivas in the curriculum. These 



educators believe that v/hat exists can be identified in terns of 
behiS vicrally stated ob5ectivas. Learnin;^ activities nay then be 
rrovided -^^or pupils to attaii: these desired ends. Ul tir::ately , it 
r:'i:\ be neasured if those cnioaen objectives ]:ave been achie^/ed by 
^,upjls. Thus, all curriculun areas -^sy bo emphasised adequately 
in terns of balance in the school-clesa settiny. Conniti-^c cbjectives 
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(u:^.- of int-lioot) and p^yc::o:-ctor objcctivor (lico cf nonrG-nu-c'-l-r 
E;:iilr):.i-ij receive prir.ir:;' c-r.iphD.cir: in te-;. cliiiic-lccV '"lir.- rri tuati or.r: . 

atti-tUdinal c^.^3 are r.iore difficult, of coi:.r;_-o, to s-tr.tc 
in iiQCCwrziXic terns as ec^rr^arcf: to either ee-ni tive or psycnonotor 

Rf:alists, then, nsy enphnr^ise the foiiov;in" renernl isations : 

1. T^in^ilG can Igiov.' the real enivronen-'c as it trnly enests. 

2. learnin;rs .gained by punils inf.ividually can he ncasurcd in 
tcr.r.s of yains nade. 

selected realists celis-e that science and nather.aties shorld 
be enTihasiscd nore than other curriculum areas in the school-class 
settiny . 

values in life v;ould reflect reality in the environnent. 
Thus, peiiution, for enanple, it its r^?ny for-s v.-Guld hi^c.^r the 
beauty ceid yoodness v,'ithin nature. This --ould suyyest that the 
natural environnent be protected and nurtured to truly reflect 
positive affective ends in society. 

Realists decnphasise the follov;iny: 
1. ideas, concepts, ana ^generalisations bein.y separated frcr. 
v.-hat t:ao har.an can truly 5ancv,' in .terns of nature and the natural 
cnA-ironinent ; 

eomitive, psychonotor* and affective eoals that canjiot be 
identified v/i th p-ecision and in -leasurablo ter::is. 

s. :iuuils beiny heavil-^ iiivolved in d cterninin- what to learn 
(the obocctives), the nea:is of leariiin^ (activities to attain 
o^U3-v:r-:d ends)> ar;d anpraisal- tech.niqu.es. T.\c teacher is in a nuch 
better position to dctei^nine^ three parts of the curriculuuu 
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in-ny abstract learnings to the detrinont of concrete snd seini- 
co:v:;rote experiences for the pi'.pils. 

Idealisn and the Gurriculur. 
Idealists in teachiny-learning situations wOuld tend to stress 
abstract concepts and generalizations as bein.- hichly significant 
in terr.s of pupil attainment in onroinr- Units of study. The learner, 
as -.veil as all individuals, cannot hno'.v the real world as it tr-'"'^^ 
3:-:is-:s. IIov;ever, pupils can acquire ideac about that .v/hich is real ^ 
L.ctual and lifG-li^o. i 

Thus, pupils v;ould be fuided in achievin- the follDv/in-, as 
advocate:] by idealists: 

1. r3l^vant ab tract content, nec^tn;^! ully presented. 

2. universals in terins of broad encoMpassin^r ideas^ presented as 
ehallensins ideas for learner attainii^ent . 

3. deductive learnings beinr- errrphasised for pupils in terr.s of 
nG":hods of teachinr: utilized by the instructor. Clerr, sieanin-ful 
presentations (^i\ en by the teacher then are im^^ertant -.'/ithin the 
frane-.-;or]: of on^cin; learninp activities. 

In Closin- 

Tec-chcrz and supervisors need to study, evaluate, and 
ultiv.ately inple.'Tient relevant strands fron diverse schools of 
thourht in the philosophy of education. Tlie philosophy or philosophies 
of education adbpitdd may v;ell .-nako for an irrnoroved rnatli^natics 

EKLC 



There is considerable debate pertaining to which objectives learners are to 
attain. The mathematics curriculum is ho Exception. One hears much about a 
return to the basics. The basics generally are perceived as emphasizing the 
three R*s (reading^ vT^iting^ and arithmetic). Thus, the third R — arithmetic — - 
has essential content for all learners to master. Within the framevdrk of 
essentialism^ which objectives, methods of teaching, and iappraisal procedures 
need to be in evidence? 

Instructional Management Systems 

Instructional Management Systems (IMS) advocate the utilization of precise, 
neasurable ends. Vagueness and ambiguity need to be eliminated from goals of in- 
struction according to IMS tenants. With clarity of intent in objectives, 'che 
teacher knows precisely which sequential ends students Eire to attain. Thus, learning 
activities may be selected by the teacher to guide pupils to achieve each oboeutive 
on an individual basis. An objective needs to be attained by th^, student before 
progressing to the next sequential end. Tlie teacher can then measure if a learner 
has /has not achieved a specific goal. Uncertainty on the teacher's part is not in 
evidence to determine if a student has mastered content necessary in goal attainment.' 

Tl-ie Missouri Department of Elementary and Secondary Education"^ listed the 
following characteristics of 

1. Kii:h expectations for learning. Teachers and. administrators expect 
a high level of achievement by all students and commianicate their expecta- 
tions to students and parents. Ko students are expected to fail, and the 
school assumes responsibility for seeing that they don^t. 

2. Strong leadership by building principals. The building principal 
is an instructional leader who participates in all phases of instruction. 
The principal is a visible leader of instruction ^ not ^ust ah office-bouiid 
administrator . 

department of Elementary arid Secondary Education. Jefferson City, Missbxiri^ 
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3. Emphasis on instraction in the basic skills. Since mastery of the 
basic Bkiixs is essential to learning in all other subjects^ the effective 
schools make sure students at least master the basic skills. 

A. etear-cut instructional objectives. Each teacher has specific, 
instructional objectives vithin the overall curriculum which are cbimnuni^ 
cated to students, parents and the general public. In effective schools^ 
teachers and administrators — not textbooks--ar e clearly in charge of the 
carricalom and teaching activities. 

5- Mastery learning anc3 testing for mastery. Students are taiught, _ 
tested, retaught and retested to the extent necessary to assure maistcry of 
important objectives. 

6, School Discipline and climate. The effective schools may not be 
shiny and modern, but they are at least safe^ orderly and free of distrac- 
tioris. All teachers and students ^ as well as parents, kribv; the school's 
expectations about behavior and discipline. 

The following are definitely not emphasized by IMS: 

1. open-ended general objectives in the mathematics curriculum- 

2. leaway in interpretation as to which subject matter should be taught so 
that students may choose sequential goals to achieve in a flexible mat-hemat Ics 
curriculum. _ _ . . _ . ... 

3. pupil -teacher planning in t3electing objectives. 

4. learners in a classroom achieving at a STtailar/same level of progress; 
Each student progresses as tepidly as possible iii achieving objectives. 

Learning Centers and Mathematics 

Educators, advocating humaniRm as a psychology of learing , believe thait 
students should be involved in decision-making. Thus, uhe mathematics teacher^ 
alone, does not select objectives, learning activities ^ and evaluation procedures 
for students. Rather, within a flexible framework developed by the teacher ^ the 
learner may select from among alternatives which sequential activi' es to 
pursue. A learning centers approach might then oe in evidence. An adequate 
number of centers and tasks needs to be available so that the involved student 
may truly choose whicih activities to pursue and which to omit. Continuous 
progress must be made by the learner in cb-nplc ting personal suitable tasks. 
Each student may then achieve at a unique optimal rate of progress. Diverse 
objectives in mathematics may be achieved when compariTig one student with another 
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Choices made by learners in taskis pursued depend upon personal interestB^ 
abllitieB, capacity, and iGotivat ion . The kinds of tasks chosen mav emphasize 
individual or comrtiittee endeavors, an activity centered or subject matter 
emphasis, inductive or deductive methods, as well as concrete or abstract ex- 
periences : 

Morris and Pai^ wrote the foliowinp; pertaining to the thinking of Carl 
Rogers : 

Bat what are the conditions for such learning, and what must the 
teacher do to facilitate them? Like other humanistic educators, Rogers 
assumes that human beings have a natural potentiality for learning and 
cariosity, John Holt argues that this potentiality and desire for know- 
ledge develops spontaneously unless smothered by a repressive and punitive 
climate. Consequently, humanistic educators seek to remove restrictions 
from oui schools so that the child's capacity for learning can be culti- 
vated- They attempt to provide the child with a more supportive, under^ 
standing, and non threat ening environment for self-discovered learning. 
For example, if Jimmy is having serious difficulty in reading,, he should 
not be forced to recite or read aloud in front of his peers^ vrhose re- 
actions may strengthen his own perception of himself as a failure. Rogers 
believes that significant learning can be promoted by allowihg children to 
confront various problematic situations directly. _ If students choose their 
own direction, discover their own resources ^ formulate their own problems, 
decide their own course of action, and accept th^ consequences of their 
choice, significant learning can be maximized. This suggests that sig- - 
nificant learning is not possible unless the learner's feelings and the 
intellect are both involved in the learning process. 

Advocates of learning ::enters do not eriphasize: 

1. precise, measUra"ble objectives for student attainment. What is specific 
to measure in pup)il progress may not be relevant. in-;:erests and purposes of 
learners are significant, but can not by any means be precisely measured. 

2. teachers selecting objectives, learning activities, and evaluation 
techniquos for students: 

3. a rigid, formal curriculum. Bather, input for students In curriculum 
deve] opnent is important: 

i4. each pupil being assigned the same /similar tasks as compared to other 
learners in the classroom. 
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Van Cleve Morris ana Young Pai , 'P hilosophy and tlie America/' Schoo^l- . 



Boston: Houghton Mifflin Company, 1975, page 35?. 
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Stru-:. '.are of Knoviedge and the MathematicB Curriculum 

HathematicB may be perceived as having obnciito^able Btructure: There ftre 
Btlected concepts and generalizations which hold true cor.^istent ly , ffiuB , con- 
cepts ^ such as the following may be stressed in teaching and learning: 

1. The commutative proDerty of addition arid multiplication; 

2. The associative property of addition arid- tnultiplicst ion , 

3. The distributive property of multiplication ove>- addition: 
The identity elements for addition and multiplication. 

5. The property of closure for addition aild multiplication. 

?:ey concepts and generalizations, as advD::ated by mathematicians on the 
higher education level, then iJecome objectives for students to attain on the 
elementary, junior high school or middle school, and senior high school years. 

To achieve these structural ideas, the teacher of mathematics needs to 
have students utilize inductive methoa? of learning. Lectui-e and heavy use 
of explaiiations is not recocSended, Rather, the teacher identifies problems 
and questions: To secure content in answer to the questions and problems, a 
variety of reference sources need to be utilized- Answers to problematic 
situations come from students. Methods of learning used by students should be 

similar to those emphasized by professional mathematicians. 

-- 3 

Wodlfolk and Nicolich wrote: 

Jerome Bruner is a well-known modern cognitive theorist. . . - Bruiier^has 
been especially interested in instruction based upon a cognitive learning 
perspective. He believes that teachers should provide problem situations 
that stimulate students to discover for themselves the structure of the 
subject matter. Structure is made up of the fundamental ideas , relation- 
ships, or patterns of the subject matter, that is ^ the essential informa- 
tion: Specific facts "and details are_not part of the basic Btructure. 

However, if students reaily understand, the basic Btructure they should be 

able to' figure out many of these details on their own. Thus Bruner believes 
that classroom learning should take place inductively, moving from specific 



■^Anita E. Wooifolk and. Lorraine McCune Nicolich, gduc-ational Psychology 
for Teachers . Englewood Cliffs^ New Jersey: Prentice Hall, Inc., 1980, page 209^ 
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examplea presented by the teacher, to geheralizatibnB ^ about the •txnictuire of 
the iubject^ that are ilii covered by the Btudents. 

Btructure of knowledge (idvocates In ttuithematics do not believe in: 

1. student-teacher planning ais to objective the former ie to attain. 
Rather, struct iiral ideas iieed to be achieved as ic'entified by subject niatter 
Bpecialists . 

2. ii :clierB presenting subject matter deductively for leai-ners to acquire. 

3- content for student ettaimnent being chosen by others than prdfesjaidnals 
in the mathematics curricuium, 

^4. emphasizing abstract experiences for students as compared to the con- 
crete and 5emi--concrete. Sequence in learning activities inust progress from 
manipulative (real objects aid iteioB), to the iconic (pictures , films, film- 
strips, slides^ and transparencies), to the symbolic (abstract vords , letters, 
6Lnd nuicerals). 

The Mathematics Laboratory 

Matheinatics labcratbries philbsbph;>^ in teaching and learning believe that 
students are active, not passive beings. Learners need tb choose and seliect, 
rather than to listen to Lectirres and lengthy explanations of subject ruattei • 
Concrete experiences need to be at the heart of the mathematics curriculum. An 
adequate number of real objects need to be in the offing to stimulate student 
achieveEient . Thus, for example, objects and materials need to be in e 'idence 
from vhich learners jriflcy select to veigh, measure lengths and vidths, cetenrrine 
the volume, as veil as find areats ^ perimeters ^ and circumferences. 

Within the framevork of concrete experiences^ students use abstract learn- 
ings to record veights^ measurements^ areas ^ and circumferences i 

. k 

Involving the mathematics laboratory concept ^ Ediger vrote: 

Pupils should have ample opportunities to experience the mathematics 
laboratory concept of vorkingi The matheuatics laboratory emphasizes tenets 
of teaching and learning such as the following: 

(a) Prapils are actively involved in ongoing learning activitieB. 

(b) A variety of experiences is in evidence bo that pupils may select 
materials and aids, necessary for problem solving. 



^Marlov Ediger > ^e Elemsn-tgry Curric ulum > A handbook . Kirks vi lie, MisBourlj 
SimpsoD Fubiishing Comp any , 1977 » page 170. 

12 
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(c) Practical C3jJ>eriences are einphaiSized for lear^ that they. ^ 
actually measure the length p Vidthp and/or height of selected people and thlrLga; 
veigh real objects and record their findings; find the voluine_of isnportsat 
containerBS as veil as determine exeas of selected geometric fig:ureB. 

(d) Pupils become interested in mathemjatics due to reality being in- 
volved in ongoing learning activities. 

je) Provision i^nsde for individual differences since there is a 
variety of learning opportunities for pupils from "*^lch to select 6n an 
individual basis i 

(f ) Meaning is attached to vhat is being learned cince pupils individ- 
ually and in committees vork on tasks adjusted to their present achievement 
levels. 

A mathematics laboratory' philosophy does not advocate: 

1. a textbobk methodolo©^ In teaching and learning situations. 

2. students being recipients of facts ^ concepts , and generalizations 
from teachers. 

3. lecture and extensive expleinatibn approaches in teaching mathematics. 

^4 , abstract p symbolic learnings to the exclusion of using realia in the 
mntheitiia.tics curriculum. 



A Miniature Society Concept in the Mathematics Curriculum 

There ajre selected mathematics educators vhb believe strongly in, guiding 
students to c.cq;uire ejad apply facts ^ concepts^ and generalizations use:?ul in 
society. The community becomes iih ideal place then in having learners attain 
uhderstahdihgs ^ skills , and attitudihal goals, Thus^ for example^ students 
vith appropriate readiheas ea^erichces and vlth teacher stinrulatioh might engage in 
finding unit prices for Bbap^ cereal^ flour ^ and cake mixes, Hbv ndich then Abes 
eiich brand name and generic brand cost per btmce or gram? Other fact bra alsb 
need to be evaluated, in additibn tb unit pricing, and that is quality vitbiti each 
item. 

Students in a miniature society context, might determine the cost of: 
1, a given number of items from a supermarket. 



2i selected Items purchB»ed from a hardware store. 
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3. items of clothing from a clothing store. 

I. cert of gasoline^ after buying a certain number of liters or gallbni • 
A T.iniature Bupermarket may be devislbped in the classrooin. Empty cereal, 
fruit and vegetable^ as veil as other cbntainex~c may be placed on shelves in the 



classrbor- eetting. Appropriate clearly labeled prices need to be Kttached to 



each food item. Flay money may be used by learners in shopping for needed items. 
Paper a: d pencil, as veil as the hand held calculator may be used to determine 



est of a given set of items purchased, as veil as change to be received from 
tJ^n'^y given iii payment . 
John Devey^ vrote : 

The development vlthin the young of the attitudes and dispositions 
necessary to the continuous and progressive life of a society cannot take 
place by direct convey«j3ce of beliefs; emotions; and knbviedge. It takes 
place throng the intermediary of the environment. The environment con- 
sists of the sum total of conditions vhich are concerned in the execution 
of the activity chcracteristic of a living being. The social environment 
consists of the activities of feiibv beings that are bound up in the 
carrying on of the activities of any one of its members,. It is truly 
educative in its effect in the degree in vhich an individual _ shares or 
participates in some cbn;3bint activity. By doing his Share _ in the asso- 
ciated activity; the individual appropriates, the purpose vhich actuates 
it^ becomes familiar vith its methods _ and. subject matters ^ acquires heedeii 
still.^ and is saturated vith its emptibhal spirit. 

The deeper and mbre intimate educative fbrmatibn of disposition comes, 
vithbut conscious intent^ as the_ yoiing_ gradually partake bf the activities 
of the varibus grbups tb vhich they belbhg. As a isbciety becomes more 
cbE^lea, hbvever, it is round necessary to provide a special social 
envirbhment vhich shall especially Ibbk after nuturing the capscities of 

the immature. Three bf the mbre import iint functions of this special 

envirbhment are : sinrplifying and ordering the factors of the disposition 
it is vished tb develbp^ : purifying and idealizing the existing social 
customs; creating a vider aiid better ba] anced environment than thart 
by vhich the young vbUld be liKely, if left to themselves, to be 
in fl tranced. 

A ainiature sbciety matheliiati<>B curriculum does not emphasize: 

1. a textbook centered merthod of teaching mathematics; 

2. a teacher initiated curriculum vhereby the instructor selects bbjectives; 
learning activities, and appraisal procedures for pupils. 



John pevey^ De mbcracy and Educat ion^ . Nev York: The Macinillan Conpsx^r, 
1961 i page 22. 
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3. ininimizing concrete^ life-lii.e experienccB for BtudentB. 

• studentB being recipiente of content in a highly structured mathe- 

matics curriciilTiin. 



Kuinerdus philosophies are in evidence periiaining to goals in mathematics 
for learners to attain. These include: 

1. IMS vith its ecrphasiB upon precise, measurable ends for learner 
attainment . 

2. Learning centers vith its stress placed up students becoming q^uality 
decision makers in ongoing experiences. 

3. Structure of knowledge vith its advocacy of students acquiring major 
concepts and generalizations as identified by professional mathematiciens . 

A mathematics laboratory vith emphasis placed up students using con- 
crete materials in mathematics achievement. 

5- A miniature society philosophy in vhicb learners use mathematics in 
the functional real world. 

Teachers and supervisors need to study arid evaluate each philosophy. 
Ultimately, those philosophies which guide each pupil to achieve optimally 
should be emphasized in the mathematics curriculum. 



In Closing 
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VB&.ESZ oBJir-.Tiv-;- A'lu "AtH;rATTr:5 r:uRRicULir-' 

There are relevant processeii that learners need to develop 
proficiency in. Units of study in the mathemi: tics curriculum 
may contribat- much In having pUpils achieve vital process 
Objectives. -Jtillr.inr desifeable processfs in teachinp-learninp, 
situations ao.-:istr. pupils' to acquire releva-t products^ such 
as accurate factr,, concepts, and pcnerali 5:ationE. Which process 
objectives nirht he emphasized in onpotnp, units of study in 
the mathematics curriculum'!^ 

Pro<-esE ends that pupils achieve should have wide application 
In mathematics units o^ study in the school-class settlnp as 
well as In the curriculu- of" life. Teachers, principals, and 
supervisors may well consider the worth of emphasizing the 
follbwinr. processes \u the mathematics curriculum: 

1. thinkinr critically and creatively. 

2. en^a'-inr, in r.-.-riistic problem sblvin,- activities. 

3. workinr torethcr harmoniously with others in c5rr,mlttee indeavcfs. 
developtnr proficiency in achievlnr well on an Individual basis. 

5. utllizinr structural l^eas a-;d content in ongoing units Of study. 

6. achieving a positive attitude toward the curriculum area of 
math.-^matics. 

7. developin'^ an adeqdate self concept; 

8. participating adequately In dectstSn-maf^ng procedures. 

9; utlli7ln(r laarnlnrs obtained tn the mathematics cUrriculu-n 
vfithln school and societal settings. 
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id; devlElhr relevant hypotheses. 

Sach of these process SbjertiVes may be stated either as a 
KeHeiul or a specific, measurable end. Learnlnj^ activities may 
then be chosen to r.ulde paptls in achieving the desired objectives. 
Ultimately, evaluation mast take place to determine if learners 
have achieved the chosen ends. 

SvaiuBti",r Pupil Achievement 

Each pupil's pror^r^ss may be appraised using a five point 
scale for each process objective. Thus, a value of five would 
Indicate hlph proficienry in achieving a process objective. A 
rating of one. of course, would indicate low achievement in any 
one process objective. The classroom teacher dr teaching team 
may evaluate each pupil in t^rms of having acquired diverse identified 
process objectives. The evaluator may be a competent consultant 
hired from outside the domain of the J^^'^*^ /^B^herta^lc 

supervisors in the local school^or school system 
as a team or together with involved teachers of pupils may also 
serve ss appraisers of pupil achievement in the process objectives 
domain. 

At selected Intervals, additional evaluations may be made 
of pupil achievement in the process ends arena. Educators 
may then nbtici* pupil achievement comparing present with past 
intervals in lear-lnp. These processes are vital to develop 
m the r,chbol currtc.ulu-. as well as in society. 
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RecbTTunehded Trends in the Mathematics Curriculum 

There are selected rislisvant trends recbminehded in the mathematics curriculum. 

1. More emphasis is placed upon using micrdcbmputers in the class setting, 
thus, learner? may receive computer assisted instructibtl (CAT) as learning 
activities: Drill and practice, prograjned learning, , simulations , games, and 
problem solving experiences are inherent in CAT. 

2. Learners need to experience realistic word problems from textbooks and 
workbooks, as well as solve lifelike problems existing in society. Identifying 
and solving problematic situations are vital for the learner in school, as well 
as in society. Higlier levels of cognition [use of the inteiiect) is involved 
in the prbblem sblving area. 

3. Cbntinued emphasis must be placed upon the use of the hand held calcu^ 
later. The calculator is easy tb carry ^ and inexpensive. Experiences usi.ng the 
caluulator may well make mathematics mbre enjbyable fbr learners. For example, 
to check addition, subtraction, multiplicatibn, and division problems^ the 
calculator may be utilized: This eliminates lengthy paper-pencil procedures 

to determine if a final product to an operation was performed correctly. 

A . Learners need to understand and attach meaning to diverse relevant 
concepts in mathematics. These concepts, anong others, may include the ^ 
cbinmutative property of addition and multiplication, the associative property 
bf multiplicatibn bver addition^ identity elements of addition and multiplication^ 
as well as the immerse prbperties bf subtraction and division. 

5. Recommended principles bf learning heed emphasis in ongoing lessons 
and units. Students need to experience interesting^ meaningful > and purposeful 
actix'itics. Each learner mi pht then be guided to achieve bptimally. 

6. A variety of activities need to be provided, textbooks, wbrkbbbks, 
worksheets, slides, films, fiimstrips, transparencies, illustrations, models, 
and reaiia may be utilized as materials to provide for individual differences; 
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7. Numerous tnethbcls need to be utilized to appraise student progress. 
Ajnbhg others > the techniques of evaluation should include teacher written tests ^ 
teacher observation, anecdotal records, checklists, rating scales, learner 
self evaluation^ standardized tests, and criterion referenced tests. 

Each student needs guidance to attain in an optimai manner in the hathematics 
curricUluiii . 
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■ LEARNING AeTIViTIES IN THE MATHEMATICS CURRiCUbUM 

Each learner needs to c>:rer:Ghce a quality tnatheinatics curriculum 
to achieve optiraaiiy. Which Ic: ning activities might then be provided 
in ongoing lessons and units? 

1. To guide learners to perceive meaning, use a flannel board and felt 
cutouts. Thus, for example, to understand h ~-r h - the teacher 
may take h a circle and place the number of Js's needed to cover the 
U. Learners may then see that h^h- 2. It takes two s to equal 
•^5. In each experience, learners need to comprehend what is being 

learned. Meaningful, hot rote learning, must be in evidence in teach- 
ing - learning situations. 

2. To stimulate interest, utilize a variety of materials as activities. 
To guide pupils to understand place value, use sticks in bundles of 
tens and ones. Additional methods include 

(a) placing felt cutouts on a flannel board. Put a piece of yarn 
around each set of ten to show tens arid ories. 

(b) mariipulatlng an abacus to reveal tens and ones- 

(c) make a place value chart, containing pockets for a ten's column 
and a one's column. Congruent slips of construction paper may 
be used to show place value iri ariy two digit number. 

3. To establish purpose for learning, guide learners to perceive value 
in ongoing lessons and units. If pupils are to perceive value in 
studying the meaning of 1/3, have cookies available in the classroom 
to guide learners in understanding the necessity of learning to divide 
a cookie into 3 congruent parts. Each set of three learners may then 
receive 1/3 of a cookie. A need then exists for learning what 1/3 
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means. Practical ase can be made of content learned. 

to provide for individual differences, gaide students to achieve opti- 
mally on a personal basis. Diagnose specific learnings that a student 
does not understand; Provide activities which assist the involved 
learner to overcome deficiencies. Sequential experiences are highly 
significant for each learner. 
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PSYdDLCXIY OF LEAimNG TN HfE mllffiNt^TieS eURFliaJtUM 

There are ntimerbus psychologies which teachers and st5:.ervisors need to study, 
evaluate, and ultimately inclement selected tenets aiding individuals to achieve 
in an optimal manner. Each psycholdg>^ of learning needs to be appraised m teims 
of guiding students to 

1. perceive meariirig and understanding in learning. 

2. reflect purpose or accept reasons for participating in ongoing lessons 
arid units. 

3. achieve increased levels of motivation for achieving and acconrplishing. 

4. develop interest in the mathematics curriculum. 

Humanism and the Psychology of Learning 
Humanists believe that students should be involved in deterrrining what to 
iearn (the objectives) ^ as well as the means (activities and experiences) of learriini 
A psychological curriculiin is th^n in evidence in the classroom. Each learner 
might then select which station and task to pursue sequentially. Each center or 
station can have a list of activities typed on a task card. The involved student 
must choose which tasks to pursue and which to omit. A humane mathematics cur- 
riculum may then be in evidence. 

tlumanism, enpfesizes strongly that individuals attempt to achieve self-artual- 
ization. Self-actualization stresses that each person desires to attain what 
he/she believes to be optimal achievement intellectually^ socially, entotionally, 
and physically. To attain self -actualization^ intermediary goals need achievement. 
A. H, Maslow**" (late humanist psychologist) eirq^hasized the following levels that 
individuals must achieve to ultimately realize self -actualization: 

■"■Robert Zais, Curricultro , Principles , and Foundations . New York: ^ lliamas Y. 
Crowell Conpany, 1976, page 22T1 
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_ CKn the basis of data gathered, crver.inahy years of study and research, 
Mas low_ identifies marine basic psychological needs ^_ in order of prepbtehcy, 
as: (1) 6al;ety , _ (23 lcr>^_ and beldhf;ihghess €^ (3) respect and selfr 
este«n- It s'nbuld be ffiphasized that, these basic, needs are essentially 
unconscious, and v^hen tViey are not. filled, man's behavior is niore or 
less dominated by the drive to fill. than. Mas lev calls this behavior 
deficiency "Trbtivated (or coping) behavior.. To. th>: extent that the eiv- 
viroiTr:ent_d6es riot permit basic needs to be filled, psyciibpathblbgy 
occurs: The individual becomes ^'starved" .for safety, la\7e,.br esteon; . 
he perceives himself and the v?brld around him from.erx extrcrr^ly limited, 
n/^rrc^c_, and distorted persp^.ctive; and he behaves _ (to .a greater or lesser .y 
degree) neurotically .__ At the risK. of great o\mrsiirplificatiori. ve 
might say that according to this theory, paranoia, for exarrple, results 
free: extrf?r^ deprivation of the safety need. 

In contrast to the neurotics described above, psychologically 
healthy people have nore rir less gratified their basic needs for safety ^ 
love, and esteen, X^heri these needs arc satisfied, Maslcx^ hypothesizes 
that individuals teixd to be ttSDtivated . . . . This behavior of self- 
actualizing i!idividuals is called gro^Kj1±i-ipD (or e^q^ressive) 

beha.d.or. Because growth-iiiDtiyateG individuals are less encapsulated 
(by unconscious basic needs), they interpret environcKnt sitxiations in 
trore objective terms. 

Humanism dc>es not OTphasize that: 

1. teadiers alone select ohjectives, learning activities, and evaluation 

procediires . 

2. vjfcit is n^asurable in terms ^f stiHent learning represents the trost rele- 
vant goals to attain. Rather, the interests, purposes ^ and personal rneanings that a 
learner brings to any situation is vital. These basically are intrinsic and not 
subject to measuring. 

3. a logical mathariatics curriculum for students \^ch stresses a tocher 
ordered sequence of objectives for suuderit attairtiiant. In. contrast , the involved 
student chooses _ seg-aential activities , from arrcmg alternatives. Thus, a psydioi- 
ogical, not logical, Sfit of leariiings is ertphasized. 

In-itructidnal Managenisnt Systems (IMS) 

Advocates of IMS believe in students achieving precise, behavxoraiiy stated 

objectives, /^ter instruction, the tnathematics teacher may ineasure if a student 

has or has not achieved a tiiiasurable objective. The objectives are arranged seqtieri- 

'*i - - - . 

tially by the teacher or a cocmdttee of teachers. A logical, not a psychological 

curriculum in tratheraatics is than in evid^ce: The instructor has arranged the ob- 
jectives frdrn those v;hich are easier to attain to ah increasing level of ccxnplexity. 
Arrangenair of these goals lS made so that ideally students will be sviccess- 

ful in achieveniOTt. For exaSpie, objective number one is a prerecquisite to aidlieving 

Goal number two needs to be attained prior to objective three, 
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ajid so on; The mathematics teacher has then asecrtaihed which tlie proper or ap- 
propriate sequence oF objectives should be. The involved learner does not decide 
individually or through student -teacher planning which objective needs to be 
achieved first, second, third, fourth, and so on. The teacher is the key person 
in determining and ordering objectives for learners to achieve. 

A conprehensive system of recording of achievement for each learner may be 
implemented. Since each objective is measurable if a student has/has not been 
successful in goal attainment, records may be kept to determine precisely which 
ends have been attained by any one learner. Alsb^ the student and the teacher can 
notice which objectives still need to be achieved. The objectives are arranged 
in an ordered sequential arrangement to optimize lisarner achievement. 

Pertaining to the utilization of measurable objectives in teaching, Morris 

- - .2 
and Pai \%T:^bte: 

In establishing behaviors that will be beneficial to the learner, 
and to society, behavior engineers are most concerned with reaching 
target behaviors faims of education) by gradiially and systematically 
mddiifying "old" behaviors and/or shaping new responses^ In other 
words i overall aims of education are first translated into specif 
objectives involving con^etencies iri vari^iis disciplines and other 
areas of the learner's life, such as learning the three R^s, respon- 
sible citizenship^ and so on. These objectives in turn are formulated 
into specific programs, courses^and leaining activiti the purposes 
of which are also defined in terms of specific behavioral changes. 
Each of these competencies are then analyzed into still smaller »and 
sijT^ler behaviors, so that by learning them the child can evantually 
read the target behavior^ .^ence, educational goals must be stated in 
terms of specific and directly observable behaviors. 

It is for this reason that the use of behavioral objectives in 
instructional and euiricular planning is indispensabla^tb education 
as behavior engineering, because these objectives serve not only 
as clear guides to leaxning activities but also as standards by which 
the teaching-learning processes can be evaluated. 
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IMS advocates do hot stress: 

1. the use of open-ended general objectives in the inathematics. curriculxim. 
Precise objectives .provide nidre direction and guidance ih_ terms of what students 
are to learn. In fact, clarity of intent as to what pupils are to learn is 



^an Cleve Morris and Young Pai , Philosophy and the Amer i can Sc hool . ; 
Boston: Houghton Mifflin Conpany, 1976, page 324. 
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irJicrent in itieasurbaly stated objectives. 

2. teacher-pupii planning in developing the m^hem^ Rather, 
the math teacher deternines what students are to lea^ (the objectives) ^ as well 
as the means of learning (activities and experiences) . 

3^ a psychological Tnathematics curriculum in which pupils with teacher 
guidance sequence their ov%Ti learning. The teacher selects and logically arranges 
objectives for students to achieve, according to BIS advocates - 



Structure of knowledge advocates believe that students should achieve struc- 
tural ideas (mjor generalizations) identified by professional mathematicians. 



Tlie structure of mathematics CTiphasixes learners acquire key ideas that held true --^ 
again and again when progressing through the formal years of schooling. These 
might well include the 

1. comrautative properties of addition and multiplication. 

2. associative properties of addition and multiplication. 
5. distributive property of multiplication over addition. 

4. identify elements of addition and multiplication. 

5. property of closure for addition and multiplicatidn. 
6* inverse properties of subtraction and division. 

Those en^hasizing a structural ideas psychology believe that students should ' 
acquire content inductively. To learn inductively, the student with teadier guidance 
needs to discover these main ideas as determined by professors of mathematics oh 
the higher education level. Reputable, quality textbooks in mathematics gener- 
ally enphasize the six above named key generalizations, among other structural 
ideas. Main ideas, such as the structure of knowledge can be efi^hasized again 
agaaii as learners progress through the diverse secjuential years of schooling. 
For exajiple, a first grade learner discovering that 3^2 = 2^3 (eoffnmutative 
property of addition) or the fourth grade student realiz ing that 4623 + 3641 
= 3641 4623 reflects a spiral curriculum. Thus, structural content provides 
a f r^ework to the learner in continually perceiving relationshipis ^ as well as 
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iiic'thbds or icaitiing- -inductive procedures. The mnthematics teacher inust be a 
good asker of questions, rather than a lecturer or explainer in utilizing 
induction as aii approach in guiding pupil ieamihg. 

Sequence in learning activities is ijiq^ortant. Manipulative (enactive) 
materials should be used first when appropriate. Thus, an abacus, markers and 
objects are used as concrete materials to aid student discover)^ of structural 
ideas. Secondly, iconic materials, in sequence, need adequate eir^hasis. These 
include pictures, slides, fitastrips, films, and drawings to illustrate objec- 
tives reflecting structural ideas. Ultimately, symbolic learnings need to be 
stressed: Tne synSoiic represents abstract phases in learning, such as the use 
of numerals and letters in the mathematics curriculum. 

Koolfolk and Nicolich^ \^^'ote the following cdir^^aring Jerome Bruner's structure 
of laiowledge psycholog>^ \Ath that of Jean Piaget, 

At the enact ive stage, \\^ich cbrrespdnds roughly to Piaget 's sensori- 
motor stage, children learn tb.represent objects by acting on them. These 

eariv years are filled \^dth solving problems of how to crawl , walk, play 

with' toys, and generally use the body to be effective in the world^ Chiidren 
at this stage, learn. by doing and by seeing what others do. Telling is help- 
ful only if the child can_alsb act it out or see someone else act it out. 
It is the action that will be represented internally. 

At the iconic stage , .which corresponds to the early years of Piaget *s 
preoperational stage, childrisn begin to form pictures or images to represent 
wliat is going on in their world. At this p^ in t, they_can_reinei*er events 
frrai the_past and imaginis the future in terms of visiois of what might happen 
again. These imagiss are much like photographs in that they are highly 
realistic arid closely tied to actual physical experience. 

At the symbolic stagis^ which con-esponds roughly, to the later .years in 
Piaget 's predperationaly stage and to the other years as well, childreri^ are 
able to represent their world through symbols, the most important ofwhich 
is language. These symbols need not copy physical reality but can be ab- 
stractions. With such abstract symbols, people can ultimately hypothesize, 
about possibilities, people, places, and things they have never experienced. 

Programmed Learning 

Prograjmed learning, whether in textbook or micro -computer software form, 
eiiphasizes precise, measurable ends in the mathematics curriculum. Programmers 



"^Anita E. Woolfolk and Lorraine McGune Bicblich, Educatibnal Py^chplogy for _ . 
Teachers . Englewo^ Cliffs, New Jersey: Prentice -Hal 1 , Iricbrporated ^ 1980, pg. 66, 
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determine the sequential objectives for students to attain. Pilot studies are 
run to ascertain tHe best order of presenting a set of prdgrairimed items. Bas- 
ically, if a student is ready to pursue a given prdgrain, he/she should be highly 
successful in its completion. Perhaps, a ninety percent rate of success should 
be in evidence for a student in con^^leting any specific program. 

In the utilization of programmed materials^ the involved student reads a 
few sentences or a very short selection, responds to a multiple choice or 
coTT^letibn item, arid receives immediate feedback as to which the correct res- 
sponse is. If a response is correct^ in a con^^uterized item, the learner may 
be given a second chrjice to respond. Should be student have still responded 
Lncorrectly, the correct answer is shown on the screen. In using prograawned 
textbooks, the correct answer is uncovered by the student as given by the 
programmer, the learner also knows Immedicately if he/she is correct or incorrect 
in responding. In linear programming, the student sees the correct answer and is 
ready for the next sequential iteoii. Read, respond, and cheek are concepts that 
are used continuously, in usiJig prograimned textbooks or software and the micro- 
canputer . 

TTie prt)granirer selects the subject matter, order of learning content, and 

the correct response for each item in programned learning. 

Preston and l^rmann^ v^ote 2ie foll^djig pgrtairmig to progranoed instructicHi: 

The piyilB r^ d me fr ^e at a tSe^md respond to it. It may. call en 
them to answer a tnultiple-choice question By pusfiiiig a key m a inachine (a 
^nori^ of a^^il^le pro ^^ s is presmteS ^ teaching mafliiiies) or by 
making their dioice in a pro^r^med tectBoSc. Or tiiey may be directed to 

ccnstruct an answer^ - - - - 

Aft^ tiie diild responds, he or she ^ inf ou De d of the correctness or 

incsorrectoess of r es p OTis e by a H^tt or sane other si@ial in fii inaciiihe 
or by m m swer appearii^ at a desl^iated place in the programed bcSfe. 
This inf omatiOTt is ta^wn as "feeabadc." If titie resjKrhse is false, he or 
ste^s given eitiier tiie correct information or Irtf cranation tiiat can be 
ad vantag eously utilized in toadng anbttier dibtce- Biis feedback, feature is 
a cmteai eimmt in prbpramied ihstructicn: It infbrriB the child of his 



^*Ralph C. Prest<Si and I^ayne L. Hermann, Jr. T ip g d h inR Soc i^ Stt id ia s >in- tha 
Eiqnerit^Ty School i fifth ediicticn. New York: Holt, Rin^iart aitllttnstonT 1981/ 
^ pages and 314. _^ BEST GOPY AVAIbABtE 
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or her progress mvi indicates t±»e next step~%>jhether to repeat an exercise, 
respcxid to a similar exercise, or go on to the next step^ In any casei. 
waatever, he or ene is directed to do tiext is "designed^ 

—to increase his or her chances of trfesponding correctly to the questiai or 
task the next time it is ehasuntered. It is ewidmt diat the program per- 
forms two functions that a busy teacher handling an entire class earmot ac- 
ecnplish: (1) It presents the subject matter to each child at a rate 
appropriate to his or her needs , and (2) eadi diild responds overtly to 
each presentation and receives, without delay, reinforcsirent for every 
response he or she tnakes. 

PrograrrtQed learning does not advocate: 

1. student- teacher planning in determifdng objectives, learning activities, 
and appraisal procedures. 

2. learners acquiring much COTiteit before feedback is given on the correct- 
ness /incorrectness of each step of learning. 

3. pupils practicing v^t is incorrect in terms of sxibject matter learning. 
Rather, itmiediate knoKrledge of r^uits is provided to students after having ac- 
quired a sinall aia3unt of subject matter in each sequential step of learning. 

4. internal processes being^^)ortarit in instruction. Instead, that whidt 
is observable and ineasiirable is itrportant. 

The. Basics 

Much has been written pertaindrig to studraits learning the basics— reading, 
writing, and arithnsetic. Propon^ts of Sie basics believe there is an essential 
body of knowledge that all studmts should master in mathematics , as well as in 
other organized bodies of laiowledge. Frills and fads are to be eliminated in Sie 
curriculim. Ba^ic, essential leafhings can then be identified. The chosen 
subject matter can be ordered pr^erly for students to achieve on each grade level. 
Mastery in acquirdxig st&ject matter in mathematics is inportant. 

General or behaviorally stated objectives may be utiliired in tearfiing. To 
achieve objectives an Sie part b£ students, tiie teacher may assign work to be cm- 
pleted by learners tsing reputable basal mathanatics textbooks, workbooks, and 
worksheets. A deductive ioetiiod of teaching involving lecture, ea^lanations , 
and daiDnsttations by Sie teadier mi^t well be mphasized heavily . A cdiprSien- 
Bive program of evaluation using teaciier written tests , stmidaf dized tests , instruc- 
tor observation of student progress, anecdotal statea^mts, fiiedclists, and rating 
Q scales cm be \3sed in t±ke matJianatics currimli^;^ Rmedial wbi* biased bh diag- 
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nbsis of specific prdblens in lesrhihg mst also be stressed in teaching 

situations . 

Sheplierd and Ragan^ VTrote: 

_ Each disequilibrium and its cdipanion, acedorrodation by society., has 
had its iir^^act Aq>dn _ the school as an institution. of t±iat society. Therefore, 
the schools and their curriculum vSiicles _have also e>q:>erienced a testing 
of missipri and piarpbse, of program^ and of product,, as well. as a cxltieal 
appraisal of service and spirit. The tensions of tlie school and its 
cTjrricultirn vehicles seem, to orighate f rcca three sources : the potential 
displacenent of the family thrbUgh. tiie school as ah agency bf_a naticr.i~ 
state; tile mdvenient frdcn a industrial culture to a yet, unreal i zed _future 
culture; and the acciDnirodatiqri^ to the constitutional conditions of iride- 
pendence and dependence , individuality and conformity , _ and _ iriclusidri _ and 
exclusion. Iri general, the functioning of the curriculum in the social i— 
2^tion of individuals is the prime source of the powerful tensions being 
experienced hy the schools . 

During tiiis period of tension and disequilibrium, the number and 

y^3riety of curriculum alternatives available have rapidly miltipled^ The 
alternatives r^ige from ''back to the basics," to ''forward to 
In imsettled tirngg^ alternatives are apt^ 

Mthough^t is most iinlikely that a movanent can go badoward and forward 

in th e s arae ir^tant^ it_ is possibly ti^t "die continuit^^ 

deveio^Ent of an individual and an institution can be niaintained and 

A st&ject matter cu rriculum in mathematics does not emphasize: 

J^. ^earrang by^ d±s coyery^by s tofen ts ^ Rather the teadier throu^ lecture 

and expianations provides essential content to learners. 

2: variet:^ 3n l eagiihg activities : Basically, the use of t±ie t^ctbook, WDrfc- 
book, and worlcslteets , contain is necessary for pt^ils to acquire, 

3. planning the objectives, activities to_ achieve goals, and appraisal, 
procedures vith students, ^e mathaoatics teacher is in thr best position, due t:o 
training and experinecej in deterrffitning \^iat pupils are to attain. 

In Suntoary 

Ihere are numerous psycholc^es available to provide guidance in assisting 
learners to achieve in ah optimal manner. 



1. Himanism errphasizes that students becciae proficient decision makers to 
achieve sequence in learning. 

2. IMS advocates that teachers of mathematics arrange order of goals for pi^Jili 
to achieve. 



Gene Shepherd mid Willimi^Ragah, t^dem Elfynpntary Curriculup, Sixth Edition 
New York: Holt, Rindiart and VTInston, 1982, page 5. 
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Struc^-e of loi^-'ledge psyciiolo^ stresses an iriductive prbeedure to ess±55r 

st udoi ts to progress seqxraitiaily ixi acquiring major gCTieralizatiohs . 

4 : Prb^OTTOed learning proponents fclieve that a progrsciDer is in the 
best position, thrdagh field testing, tc c^der precise objectives for pupils to 
achieve . 

5: Advocates of the basics believe there is a core of essential khc^-'ledge in 
mathematics for each apd every student 6t acquire. 

Hopefully, teadiers will select those psychologies in an integrated -whole 

to assist each student to learn as inuch as possible in cnigbing lesscms and units 

in matlimatics . 
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ISSUES IN THE MATHEMATICS CURRiCULtlM 



There are salient issues in the mathematics curriculum which need 
discussing and resolving. Each teacher and supervisor needs to take a 
position on vital issues. VVhich issues might be relevant to synthesize? 



Pupils may attain significant concepts and generalizations through 
induction. Thus, learners with teacher guidance achieve learnings in 
mathematics using discovery techniquiss. Problems and quisstidns then are 
identified by pupils. Pupils individually and in committees, using a 
variety of reference sources, secure necessary facts, concepts, and 
generalizations to solve problematic situations. From specific under- 
standings attained, pupils develop broad idea? or generalizations, the 
generalizations supported by facts are usable to answer questions and solve 



Opposite of inductive procedures in teaching is deductive methodology. 
In deductive means (I3 the teacher in a meaningful manner explains a hew 
process to pupils. Learners might then apply that subject matter provided 
by the teacher (s) . C25 A one way street of communication exists, i.e. 
from the teacher to the learner. However, the pupil must attach me^^ning to 
what has been acquired in order that the cognitive level of application may 
be utilized by pupils on an individualized basis. 



Educators emphasizing active learner involvement within lessons and units 
believe that individuals learn by doing. Thus, pupils with teacher guidance 
identify and solve life-like problems in mathematics. To become proficient i 



Inductive Versus Deductive Teaching 



problems . 



Active involvement Versus Passive Recipient 
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problem solving, a learner needs to practice specific skills therein, the 
subskills in problem solving include prdbiem selection, gather data or 
information in answer'* to the problem, develop a hypothesis or answer to the 
problem, test tlie hypbthisis and revise the hypothesis if necessary. The 
sequential steps in problem solving are flexible and not rigid. 

A passive receiver in learning may secure information (facts, concepts, 
and generalizations) from a sender. The sender usually is the classroom 
teacher. Thus, cdntisnt movies from the teachisr to this lisarner in explanation/ 
lecture form. Individual differences need adequate provision. Hopefully, 
learners can apply tha*'- which was received from the sender: In contrast, 
active pupil involveiner't indicates the whole person (inteliectnal , emotional, 
social, and physical) is involved in projects and activities to solve problems 
relevant in society. Thus, school and society become integrated entities 
in the mathematics curriculuTj . 

Advocates of active pupil involvement in learning believe that (1) learners 
are capable and interested *n making curricular decisions. (2) Learners 
are in a better position to sequence their own content ^ as compared to a 
liDgical curriculum iDffered by adults. (3) Learners neisd to be invol\/ed 
in self appraisal for e -aluation techniques to be effective. Otherwise, 
adult means of appraising learning performance may lack impact upon the 
learner . 

Measurably-stated Versus General Objectives 

How precise should objectives for pupil attainment be stated? With 
measurable ends, the teacher may select learning activities which guide 
learners to attain the chosen objectives. After which, the teacher may 
measure if a pupil has/ has not achieved the st-^^ed goal. Successful 
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learners may then attempt to attain the next sequential objective. Un- 
successful learners may need a new teaching strategy to achieve the pre- 
viously unattaihed objective. 

Related procedures to measurable dbjectivisS in teaching mathematics 
are Instructional Management Systems CI^-IS) , rnastefy learning, criterion 
referenced testing (CRT), and exit objectives. In each of the above named 
plans of instruction, precise measurable objectives are utilized in 
teaching and learning situations. Advocates of measurable ends believe 
that teachers need to possess clarity of intent in teaching. Thus, the 
teacter and pupils are clear on what the latter specifically will be 
learning. Vagueness and ambiguity as to what pupils will be learning is 
not in evidence. 

The teacher can more effectively select learning activities if 
measurable rather than general objectives are used. Each experience 
selected is chosen on the basis of one criteribn-Dd the activities guide 
learners to attain specific objectives? If the activity is too complex or 
lacks challenge, it should be omitted. The teacher may measure personal 
success in teaching by obtaining objective data in determining if pupils 
have/have not achieved desired objectives. Furthermore, results of learner 
progress may be communicated clearly and precisely to parents. Evidence 
needs to exist to show to responsible individnais that pupils are/ are not 
achieving measurable objectives. 

If pupils are not attaining measurable goals, feedback is received 
by the teacher. The teacher may then need to select a different teaching 
strategy to aid one or more learners to attain a previously unachieved 
objective. 
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Opposite of measurably stated objectives are broad general goals 

to provide some kind of direction in determining the kinds of learners a 
teacher wishes to develop. (2) Evaluation procedures which lack precision 
in determining if pupils have/have not attained desired ends. 

Learner-centered Versus Society-centered Curriculum 

Should most of the objectives in teaching and learning come from pupils 
themselves? Or, should attainable goals for pupils be selected on the basis 
of what society needs and deems to be highly significant. 

How might ends be chosen which reflect personal interests and purposes 
of r'^il? First of all, pupils can decide which tasks to pursue and which 
to omit when interacting with learning centers in the school/class setting. 
An adequate number of tasks needs to be in evidence at diverse learning cen- 
ters in order that pupils iay select, as weii as omit, sequential experi^ 
ences. Thus, leamejs individually might truly select interesting tasks to 
pursue. Hopefully, learners may also perceive purpose or reasons for par- 
ticipating in ongoing activities. 

Additional teaching strategies emphasizing personal interests and pur- 
poses of learners include 

1. individualized reading. Each pupil selects and reads a library 
book pertaining to mathematics which has interesting content and 

is on the reading level of the involved reader. The pupil may also select 
how to be evaluated in terms of using appropriate word recognition tech- 
niques and comprehension skills. Thus, the learner may read a self-cho- 
sen selection orally to the teacher. The teacher might then assist the . 
learner in appraising quality utilization of word recognition techniques. 
To reveal comprehension, a pupil may develop a mural, diorama, model, or 
creative dramatics presentation to reveal what has been comprehended from 
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the reading of the library book. 

2. the contract system. The pupil With teacher guidance may specify 
-which activities to complete involving mathematics within a particular per- 
iod of time. The contractual agreentisnt needs to be reasonable in terms of 
activities to be completed by the learner within the specified time in the 
contract. Mathematics activities in the contract need to reflect learner 
enthusiasm and reasons for its contents. 

To emphasize societal needs in the mathematics cufricuium, teachers 
and sufervisdrs need to ascertain what society emphasizes that needs to be 
learned by pupils. Among other learnings, these might include 

1. being able to compute the total cost of gbbds/serVices purchased 
in 3ny given situation. 

2. possessing skill to ascertain the amount of change to be returned 
from a larger cash denomination given after purchasing needed items. 

3. being skillful in writing checks and keeping a responsible check- 
book balance. 

4. v.nbv-ing how to obtain loans to make satisfactory investments. 

5. possessing applicable concepts involving interest rates. 

6. realizing specific abilities involved in ordering materials from 
mail order companies. 

7. shopping inteiixgentiy for necessary goods and services used in 
the home setting. 

8. buying insurance for property and health in an effective manner. 

9. learning to live within budget requirements. 

10. completing job application forms as well as being knowledgable 
about required diverse forms used in taxation--iocai , state, and national 
levels . 
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In Conclusion 

Selected issues in the mathematics curriculum need studying, analyzing, 
arid sytithesizing. Teachers and supervisors riced to becdiile students of phil- 
osophical issues in carficuium development. Each issue needs to be resol/ed 
in terms of guiding learners to achieve optimally in intersts, purposes, 
and meaningLjn the mathematics curriculum. 
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